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(54) PEELING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method which can easily and 
surely peel a layer to be transferred which has a large area, irrespective of 
its characteristics, conditions, etc. 

SOLUTION: On a substrate 10, an isolation layer 20 made of, e.g. 
amorphous silicon is formed, and a layer 40 to be transferred is formed 
directly or via an intermediate layer 30 thereon. A transfer body 60 is 
bonded on the layer 40 to be transferred via an adhesive layer 50. The 
substrate 10 is repeatedly irradiated with an irradiating light having high 
energy, from the rear side of the substrate 1 0. Interface roughness is 
generated in isolation layer interfaces 21 and/or 22, and contact area of 
the interface is reduced, so that the adhesion of the isolation layer 
interfaces 21 and/or 22 is reduced and exfoliation is generated in the 
interfaces. Interface roughness of the isolation layer interfaces 21 and/or 
22, i.e., the force necessary for exfoliation can be controlled through the 
irradiation frequency of the irradiation light 70. 
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* NOTICES * 

Japan Patent Office is not r sponsibl for any 
lamages caused by th use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
> **** s hows the word which can not be translated. 
5 .In the drawings, any words are not translated. 

CLAIMS " ' — 

rCMmn An exfoliation method characterized by being the exfoliation method which exfoliates a transferred layer 
which exists through a detached core on a substrate from said substrate, irradiating exposure light at said detached core, 
making exfoliation produce in an interface of this detached core, and making said transferred layer secede from said 

[CkinfS Exfoliation of said detached core is the exfoliation method according to claim 1 characterized by irradiating 
said exposure light twice or more. . ' . 

rClaim 31 Exfoliation of said detached core is the exfoliation method according to claim 1 or 2 of using lowering ot 
adhesion force by making an interface of this detached core producing granularity, and a touch area of said transferred 
layer and said detached core decreasing. ~ , ^ 

rClaim 41 Exfoliation of said detached core is the exfoliation method according to claim 1 to 3 of using lowering ot 
adhesion force by making an interface of this detached core producing granularity, and a touch area of said substrate and 
said detached core decreasing. . . . - A 

[Claim 5] Said substrate is the exfoliation method according to claim 1 to 4 characterized by having permeability to said 

[cS^/sSd substrate is the exfoliation method according to claim 1 to 5 characterized by presenting reclamation 

[S^^^^tefeftlrSoUatioii method according to claim 1 to 6 characterized by including a protective layer 

on this front face of a substrate. . . . 

[Claim 8] Exfoliation of said detached core is the exfoliation method according to claim 1 or 7 characterized by being 
accompanied by destruction of said detached core. . 

[Claim 9] Said transferred layer is the exfoliation method according to claim 1 to 8 which is a functional thin film or a 

rClah^OlTaM transferred layer is the exfoliation method according to claim 1 to 9 which is a thin film transistor. 
[Claim 1 1] Said detached core is the exfoliation method according to claim 1 to 10 of having an optical absorption layer 
which consists of amorphous silicon. , , , 

[Claim 12] Said amorphous silicon is the exfoliation method according to claim 1 1 characterized by carrying out phase 
transition to polish recon by the exposure of said exposure light. . 
[Claim 1 3] said amorphous silicon -- hydrogen -- more than 2at% -- an exfoliation method given m either [ which is 

plaint Hrs^d^etlched^re^'the exfoliation method according to claim 1 to 10 of having an optical absorption layer 
which consists of polish recons. „-u;«v 
[Claim 15] said polish recon - hydrogen -- more than 2at% -- an exfoliation method according to claim 14 which is 

rClata ^rSiddetached core is the exfoliation method according to claim 1 to 1 5 characterized by preventing said 
exposure light's reaching said transferred layer, and breakage joining said transferred layer while absorbing said 
exposure light and producing change in this detached core. 

rClaim 171 Said detached core is the exfoliation method according to claim 1 to 16 characterized by mcludmg a 
protection-from-light layer and/or a reflecting layer which prevent said exposure light reaching to a transferred layer. 
[Claim 18] Said detached core is the exfoliation method according to claim 1 to 17 characterized by control of the 
interface granularity being possible by count of an exposure of said exposure light 
rClaim 1 9] Said exposure light is the exfoliation method according to claim 1 to 1 8 which is laser light 
Claim 20] An exfoliation method according to claim 1 to 19 that wavelength of said exposure light is 100-350nm. 
http://ww4.ipdl.jpo.go.jp/^ 1/12/2004 
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Claim 21] An exfoliation method according to claim 1 to 20 that wavelength of said exposure light is 350-1200nm. 
Translation done.] 
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rapan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
> **** s hows the word which can not be translated, 
t .In the drawings, any words are not translated. 

DETAILED DESCRIPTION ".. ;, 

Detailed Description of the Invention] 

Thetechnical field to which invention belongs] This invention relates to the imprint memod which exfoliates and 
imprints the exfoliation method of a transferred layer, and the transferred layer which consists of a thin film like a 
functional thin film especially to various imprint objects. 

rDeSiDtion of the Prior Art] For example, in case the liquid crystal display (LCD) using a thin film transistor (TFT) is 
SStpasses through the process which forms a thin film transistor on a transparence substrate by a chemical- 

SSoT]*^ 

usine polish recon is further classified into what is formed through an elevated-temperature process, and the flung 
fomfed tfeougTa low-temperature process. Flat heat resisting glass, quartz glass, etc tend to break easily, and formation 
Sen attain transistor is performed on a substrate with big weight. Moreover, heatresistuig glass, quartz glass, 
ete have toaSa^expensive enlargement a difficult top compared with usual glass. These defects have been failures 
when manufacturing a large-sized and cheap liquid crystal display. ^ ^ , . , . . 

raOM iSSdS cope with such a problem, the exfoliation method which exfoliates the transferred layer which exists 
hr^eh a detached core on a substrate from said substrate is already proposed. Exfoliation of a transferred layer can be 
Sormed ^orSigTme method indicated by JP,10-125929,A, and JP,10-125930,A and JP,10-125931,A. 
foOOsTllowever, shfee the big force is needed for exfoliation of a transferred layer by the above-mentioned method, 
almourfi iUs suitable for exfoliation of the transferred layer which has a small area, it is difficult to go across the 
transferred layer which has a big area all over the, and to exfoliate without a defect. 

rProblem(s) to be Solved by the Invention] The object of this invention is to offer the method of not doing breakage to a 
uWe^ed layer and realizing exfoliation by the smaller force, in order to enable the imprint of the transferred layer 
formed in the large area substrate. 

|2s for Solving the Problem] In this invention, a detached core which consists of amorphous silicon etc. is formed 
on aTubstrate, and a thin film device which is a transferred layer is formed on it. For example, when forming thin film 
devices such as TFT in the quartz substrate up etc., an interface between a detached core, a transferred layer or a 
£S ^re and * 'substrate has stuck homogeneity and a pure and mutual layer strongly on both sides of the above- 
m^oncTSt^ dramatically. This adhesion force is indispensable in order to form a thin film device on a substrate 

mooti c£ the other hand, exfoliation of said formed transferred layer becomes possible by reducing said adhesion force 
select velv in said detached core interface formed beforehand. In this invention, a method of realizing exfoliation of said 
uSsS layer is offered by irradiating exposure light of high energy twice or more to said detached core interface. By 
crying ou^ 32 repeat exposure of said exposure light to said detached core especially, interface granularity is made to 
nScf mtenflonally to said detached core interface, adhesion force is reduced by reducing extremely joint effective 
area in this detached core interface, and it is characterized by realizing exfoliation of a transferred layer. 
Tmm Suice a transferred layer is what demonstrates various functions after imprinting it after exfoliation and to an 
nmnnt object on the occasion of exfoliation, breakage must not join a transferred layer. For flus reason, it is necessary 
to Choose ^appropriately a presentation of a protective layer for protection of the light source of a presentation and 
Jnictoess of a detached core, and exposure light and an energy density, a transferred layer, and/or a substrate etc. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2004 
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furthermore, exposure luminous energy density and a count of an exposure are chosen appropriately, and it is 
fiaracterized by reducing substantially adhesion force in this detached core interface by controlling interface granularity 
)f said detached core interface. .-'■*« *v /i% nm 

00101 About a concrete solution method of this invention, it describes in following the (1) - (ZU). 
001 1 1 (1) An exfoliation method characterized by being the exfoliation method which exfoliates a transferred layer 
vhich exists through a detached core on a substrate from said substrate, irradiating exposure light at said detached_core, 
naking exfoliation produce in an interface of this detached core, and making said transferred layer secede from said 

•0012H2) Exfoliation of said detached core is the exfoliation method given in the above (1 ) characterized by irradiating 

iaid exposure light twice or more. , r. • r „_v,, 

00131 (3) Exfoliation of said detached core is the exfoliation method the above (1) using lowering of adhesion force by 
naking an interface of this detached core produce granularity, and a touch area of said transferred layer and said 
detached core decreasing, or given in (2). . 
• 00141 (4) Exfoliation of said detached core is the exfoliation method the above (1) using lowering of adhesion force by 
making an interface of this detached core produce granularity, and a touch area of said substrate and said detached core 
decreasing thru/or given in either of (3). . •_• 

[0015] (5) Said substrate is the exfoliation method the above (1) characterized by having permeability to said exposure 
lieht thru/or given in either of (4). 

[0016] (6) Said substrate is the exfoliation method the above (1) characterized by presenting reclamation after said 
exfoliation is completed thru/or given in either of (5). v . . a- 

[0017] (7) Said substrate is the exfoliation method the above (1) characterized by including a protective layer on this 
front face of a substrate thru/or given in either of (6). , 

[0018] (8) Exfoliation of said detached core is the exfoliation method the above (1) characterized by bemg accompanied 

bv destruction of said detached core, or given in (7). ^ 

[0019] (9) Said transferred layer is the exfoliation method the above (1) which is a functional thin film or a thin tilm 

device thru/or given in either of (8). . . 

[0020] (10) Said transferred layer is the exfoliation method the above (1) which is a thin film transistor thru/or given in 

lw2\](n) Said detached core is the exfoliation method the above (1) which has an optical absorption layer which 
consists of amorphous silicon thru/or given in either of (10). . .. . . 

[0022] (12) Said amorphous silicon is the exfoliation method given in the above (1 1) characterized by carrying out 
phase transition to polish recon by the exposure of said exposure light- . 
[0023] (13) said amorphous silicon -- hydrogen - more than 2at% -- an exfoliation method the above (1 1) which is what 
is contained thru/or given in either of (12). 

[0024] (14) Said detached core is the exfoliation method the above (1) which has an optical absorption layer which 
consists of polish recons thru/or given in either of (10). , , . . '_. , ,-. A \ u-u- 

[0025] (15) said polish recon -- hydrogen - more than 2at% - an exfoliation method given in the above (14) which is 

rOO^VuTeTsTiddetached core is the exfoliation method the above (1) characterized by preventing said exposure light's 
reaching said transferred layer, and breakage joining said transferred layer while absorbing said exposure light and 
producing change in this detached core thru/or given in either of ( 1 5). 

T00271 (17) Said detached core is the exfoliation method the above ( 1 ) characterized by including a protection-trom- 
light layer and/or a reflecting layer which prevent said exposure light reaching to a transferred layer thru/or given in 

m?28]°( f 18) 6 Said detached core is the exfoliation method the above (1) characterized by control of the interface 

granularity being possible by count of an exposure of said exposure light thru/or given m either of (17). 

[0029] (19) Said exposure light is the exfoliation method the above (1) which is laser light thru/or given m either of 

[0030] (20) The above (1) whose wavelength of said exposure light is 100-350nm thru/or an exfoliation method given in 

[003 e i]°(2 ( l) 9 The above (1) whose wavelength of said exposure light is 350-1200nm thru/or an exfoliation method given 
in either of (20). 

[Embodiment of the Invention] Below, the exfoliation method of this invention is explained at details based on the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2004 
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mitable example shown in an attached drawing. v *> ♦ m ' 

00331 [Process 1] As shown in drawing 1, a detached core 20 is formed in one side of a substrate 10 

0034 When irradiating the exposure light 70 later mentioned from the substrate rear-face 1 1 side as for a substrate 10, 

t is desirable to have the translucency which this exposure light 70 may penetrate. Moreover, a substrate 1 0 has that 

desirable by which the strain point is constituted from a material more than Tmax, when process temperature which 

forms a detached core 20, the interlayer 30 who mentions later, and the transferred layer 40 is set to Tmax 

f00351 As for a detached core 20, what has a property which produces granularity in the detached core interlace 21 

which absorbs the exposure light mentioned later and this mentions later is desirable. Furthermore, what has the 

property which can control the granularity of the detached core interface 21 is more desirable by carrying out the repeat 

^^o^v^wl^I^oontained in a detached core 20 is emitted by the exposure of the exposure light 70 and 
die emitted gas makes an interface produce an opening, configuration change of the detached core interface 21 may be 
brought about In this case, it is possible to control the granularity of the detached core interface 21 after irradiating the 
exposure light 70 by the count of an exposure of the exposure light 70 and/or the content of a gas element. 
r00371 As a presentation of such a detached core 20, amorphous silicon is mentioned, for example. 
0038 Amorphous silicon is momentarily fused by the exposure of the light which has high energies, such as laser, and 
in case it solidifies again, it changes to polish recon. Since the grain boundary is formed in case amorphous silicon 
crvstallizes in the detached core interface 21 , boom hoisting resulting from the grain boundary arises. Furthermore 
within the grain boundary and crystal grain, when the repeat exposure light 70 is irradiated to the crystallized detached 
core20, since the gestalten of melting and coagulation differ, the granularity of the detached core interface 21 increases. 

T00391 Moreover, hydrogen may contain to this amorphous silicon. In this case, as for the content of hydrogen, it is 
35it is a morf than 2at% degree, and it is more desirable that it is about 2 - 20<>/<, Thus, if specified quantity 
content of the hydrogen is carried out, hydrogen is emitted by the exposure of exposure light, andthe emitted hydrogen 
will make an interface produce an opening and will form boom hoisting in the detached core interface 21 . Furthermore, 
when the repeat exposure of the exposure light is carried out, the hydrogen to contain is emitted gradually and the 
granularity of an interface may increase. In this case, if hydrogen is thoroughly emitted by receiving the exposure of the 
count according to a hydrogen content, change will not be produced even if it carries out the repeat exposure of the 
exposure light after that. , _ n 

r00401 Moreover, for example, polish recon can also be mentioned as a presentation of a detached core 20. 
0041 Polish recon is momentarily fused like the above-mentioned amorphous silicon by the exposure of the light 
which has high energy, and is solidified again. Since the gestalten of melting and coagulation differ within the gram 
boundary and crystal grain at this time, the granularity of the detached core interface 21 can be made to increase by 
carrvine out the repeat exposure of the exposure light 70. 

r00421 The advantage of adopting polish recon as a presentation of a detached core 20 is a point that said Tmax can be 
set as the temperature more than Tth, when amorphous silicon sets to Tth the boundary which carries out phase 
transition to polish recon. If it puts in another way, the width efface of the process temperature at the time of forming 
the transferred layer 40 can be expanded. . . . 

[0043] For example, when forming a thin film transistor as a transferred layer 40, it becomes possible to apply not only 
a low-temperature process but an elevated-temperature process as the formation method. 

T00441 Although the thickness of a detached core 20 changes with terms and conditions, such as a presentation ot this 
detached core 20, lamination, and the formation method, it is desirable to have sufficient thickness to absorb the 
exnosure light 70 If the thickness of a detached core 20 is too small, the exposure light 70 penetrated without being 
absorbed bv the detached core 20 reaches the transferred layer 40, and may do breakage to the transferred layer 40. 
Moreover if the thickness of a detached core 20 is too large, even if the energy of the exposure light 70 does not get 
across even to the detached core interface 21 but irradiates exposure light, it may not result in change to an interface at 
all 

r00451 For example, a detached core 20 is said amorphous silicon, when exposure light is a XeCl excimer laser 
(wavelength of 308nm), as for the thickness of a detached core 20, it is desirable that it is 25nm or more, and it is more 

foo^T^ penetrates this detached core, and a detached core 20 reaches the transferred layer 40, is 

the object which prevents affecting this transferred layer, and may contain the protection-from-light layer and/or the 

[0047HProce7s 2] As shown in drawing 2, the transferred layer 40 is formed through an interlayer 30 (substrate layer) 
htte://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/1 2/2004 



Page 4 of 6 



■n a detached core 20. . i_ ^u- 

0048] What is in the protective layer which protects physically or chemically the transferred layer 40 which this 
nterlayer 30 is formed for the purpose of [ various ] formation, for example, is later mentioned at the time of 
nanufacture or an activity, a conductive layer, the protection-from-light layer of the exposure light 70 or a reflecting 
ayer, and the transferred layer 40, or demonstrates at least one of the functions as a barrier layer which prevents shift of 
he component from the transferred layer 40 is mentioned. 

00491 In the case of the interlayer 30 who this interlayer's 30 presentation is suitably set up according to that tormation 
>bject, for example, is formed between the amorphous silicon as a detached core 20, and me thin film transistor as a 
ransferred layer 40, silicon oxide (Si02) is mentioned. 

0050] Moreover, the process which forms an interlayer 30 may be skipped and the direct transferred layer 40 may be 

brmed on a detached core 20. . . . . an 

0051] [Process 3] As shown in drawing 3, a glue line 50 is formed on the transferred layer 40, and the imprint object 60 
s pasted up through this glue line 50. . . 

0052] As a suitable example of the adhesives which constitute a glue line 50, various hardening mold adhesives, such 
is photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing mold adhesives, and ultraviolet 
mring mold adhesives, and aversion hardening mold adhesives, are mentioned. As a presentation of adhesives, what 
rind of thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. Formation of 
such a glue line 50 is made by for example, the applying method, a spin coat method, etc. 

0053] When using said hardening mold adhesives, hardening mold adhesives are applied on the imprint layer 4U, alter 
pasting up the imprint object 60 later mentioned on it, said hardening mold adhesives are stiffened by the hardening 
method according to the property of hardening mold adhesives, and the transferred layer 40 and the imprint object 60 
are pasted up. In addition, unlike the above-mentioned sequence, a glue line 50 may be applied on the imprint object 60, 
and the transferred layer 40 may be pasted up on it. , 
r0054] Especially as an imprint object 60, it may not be limited but a metal, the ceramics, glass, plastics, etc. may be the 
things of what kind of presentation. Moreover, what especially the configuration of the imprint object 60 is not limited, 
either, but has a flat surface, the thing which has a curved surface, the thing which has ******, a film, etc. may be what 

S55Y[P°rocS^4^e exposure light 70 is irradiated at a detached core 20. The example which irradiated the exposure 
light 70 from the substrate rear-face 1 1 side of a substrate 10 is shown in drawing 4. After the exposure light 70 
penetrates a substrate 10, it is irradiated by the detached core 20. If the exposure light 70 is irradiated by the detached 
core 20 a detached core 20 will produce change of separation of melting, crystallization, recrystallization, degassing, 
and a dross-inclusion element etc. Thereby, as shown in drawing 5, said interface granularity arises in the detached core 
interface 2 1 . Moreover, the interface granularity of the detached core interface 2 1 can be made to increase by carrying 
out the repeat exposure of the exposure light 70. ■ ■ ^. ' , 

[00561 The exposure light 70 may be irradiated from the transferred layer 40 side according to a presentation and 
property of the transferred layer 40. In this case, even if the transferred layer 40 does not receive change at all by the 
exposure of the exposure light 70 or it changes, it is desirable not to lose the property required of the transferred layer 40 
after exfoliation or an imprint. , r-, i • ^ v i. * 

r0057] As the light source of the exposure light 70, laser light is used suitably. The classes of laser light may be what 
kinds such as semiconductor laser which used gas laser, such as solid state laser, such as ruby laser, an YAG laser, and 
glass laser helium-Ne laser, a C02 laser, and an excimer laser, ZnS, GaAs, GaP, GaAlAs, etc. as a source of 
luminescence, of things. Since it is easy to acquire uniform energy-density distribution by high power, especially an 
excimer laser, an YAG laser, and a C02 laser are used preferably. 

[0058] Moreover, the gestalt of laser oscillation is not cared about [ which gestalt of continuous oscillation and a pulse 
oscillation, or ], but any configurations, such as a spot exposure and a line exposure, are further available for it also 
about the shape of beam. 

[0059] According to a presentation and property of a substrate 10, a detached core 20, and the transferred layer 40, the 
light emitted from a halogen lamp etc. as the light source of the exposure light 70, infrared radiation, ultraviolet rays, 
microwave, etc. can also be used. . 
[0060] When the protection-from-light layer and/or reflecting layer which have suitable sufficient thickness tor a 
detached core 20 to absorb most exposure most [ all or ] 70 as mentioned above, or are contained in a detached core 20 
prevent transparency of the exposure light 70, while granularity arises in the detached core interface 21, change does not 
take place to an interlayer 30 and the transferred layer 40 at all. At this time, as shown in drawmg 5, the touch area of 
the detached core interface 21 of a detached core 20 and an interlayer 30 decreases greatly, the adhesion force in this 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2004 
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detached core interface 21 declines substantially, and the exfoliation of a transferred layer of it is attained in this 
interface. Moreover, the transferred layer 40 can be easily exfoliated by the small force, so that the granularity of the 
detached core interface 21 is large. 

[0061] Although drawing 5 describes the case where exfoliation arises in the detached core interface 21 between an 
interlayer 30 and a detached core 20, as shown in drawing 6, in the detached core interface 22 between a substrate 10 
and a detached core 20, the same configuration change as the above may arise. In this case, it is possible to use how 
etching etc. removes the detached core 20 adhering to the transferred layer 40. By this method, the process which 
imprints only the transferred layer 40 and an interlayer 30 on the imprint object 60 is completed. 
[0062] Moreover, when the adhesion force of the detached core interface 21 and the detached core interface 22 is 
equivalent, the exfoliating interface is limited to neither the detached core interface 21 nor the detached core interface 
22. In such a case, in an interface with the more small adhesion force, exfoliation arises among the detached core 
interface 21 and the detached core interface 22. For example, as shown in drawing 7, when a detached core breaks, 
exfoliation is produced in the interface of the arbitration of the detached core interface 21 and the detached core 
interface 22; In this case, the process which imprints only the transferred layer 40 on the imprint object 60 is completed 
by removing the detached core adhering to the transferred layer 40 by said etching etc. 

[0063] In addition, after unlike the sequence of a graphic display irradiating the exposure light 70 at a detached core 20 
and reducing the adhesion force of the detached core interfaces 21 or 22, the imprint object 60 may be pasted up through 
a glue line 50, the transferred layer 40 may lengthen after that, and ** may perform**. 

[0064] Reclamation can be presented with it after the substrate 10 after exfoliating takes suitable measures, such as 
clearance of the detached core 20 which remains on the front face of this substrate 10. Under the present circumstances, 
the layer from which this substrate 1 0 and a presentation differ may be beforehand formed in the front face of a 
substrate 10 of the object of protecting the front face of the substrate 10 after reclamation was presented. 
[0065] Next, the concrete example of this invention is explained. 

[0066] (Example 1) The amorphous silicon (a-Si) film was formed in one side of this quartz substrate as a detached core 
using the quartz substrate (1630 degrees C of softening temperatures, 1070 degrees C of strain points, about 100% of 
permeability of excimer laser) with a diameter [ of 100mm ], and a thickness of 1.1mm with the reduced pressure CVD 
method (Si2H6 gas, substrate temperature of 425 degrees C). The thickness of a detached core could be lOOnm. 
[0067] Next, Si02 film was formed as an interlayer on the detached core with the ECR-CVD method (SiH4+02 gas, 
substrate temperature of 100 degrees C). An interlayer's thickness could be 200nm. 

[0068] Next, the amorphous silicon film of 50nm of thickness was formed as a transferred layer on the interlayer with 
the reduced pressure CVD method (Si2H6 gas, substrate temperature of 425 degrees C), XeCl excimer laser light 
(wavelength of 308nm) was irradiated from the amorphous silicon film forming face side of said quartz substrate at this 
amorphous silicon film, the amorphous silicon film was crystallized, and it considered as the polish recon film. Then, to 
this polish recon film, predetermined patterning was performed and the field used as the source drain channel of a thin 
film transistor was formed. Then, after forming the Si02 gate insulator layer of 120nm of thickness with an ECR-CVD 
method (SiH4+02 gas, substrate temperature of 100 degrees C), the thickness gate electrode (Ta, 750nm of thickness) 
was formed on the gate insulator layer by the RF-sputtering method. Then, after performing predetermined patterning to 
a gate electrode, by carrying out an ion implantation, using this gate electrode as a mask, the source drain field was 
formed in the self-align target (self aryne), and the thin film transistor was formed. Then, the electrode connected to a 
source drain field and wiring, and the wiring connected to a gate electrode were formed if needed, aluminum was used 
for these electrodes and wiring material. 

[0069] Next, ultraviolet curing mold resin was applied on said thin film transistor (about 100mm of thickness), 
ultraviolet rays were irradiated, and resin was stiffened. When a detached core was made to produce exfoliation behind, 
it performed that the thin film transistor itself was destroyed by the stress which is inherent in a thin film transistor in 
order to protect, but this processing is not necessarily required, when the adhesion force of a detached core is controlled 
appropriately. 

[0070] Next, XeCl excimer laser (wavelength of 308nm) was irradiated from said quartz substrate side, and the detached 
core was made to produce interfacial peeling. The irradiated energy density of XeCl excimer laser was set into 280 mJ- 
cm -2, and irradiation time was set to 20ns. In addition, the exposure of excimer laser was considered as the spot 
exposure of 7mmx7mm. 

[0071] Laser radiation was performed on said laser radiation conditions to said quartz substrate which formed the thin 
film transistor through the detached core. The count of an exposure was made into 0 times, 1 time, and 10 times at this 
time. 

[0072] Then, ultraviolet curing mold resin of the same kind is applied in piles, after pastmg up the glass substrate used 
http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2004 



Page 6 of 6 

is an imprint object on the field which applied the ultraviolet curing mold resin of said quartz substrate, ultraviolet rays 
arere irradiated and it was made to harden them. Then, as shown in drawing 7, said quartz substrate and glass substrate 
'imprint object) were torn off in the interface of a detached core and said middle class (Si02), and the thin film 
transistor and the middle class who were formed on the quartz substrate were imprinted to the glass substrate side. 
[0073] The result of having observed the detached core interface 21 after exfoliating to drawing 9 - drawing 1 1 with the 
atomic force microscope (AFM) is shown: 

[0074] As shown in drawing 9, when laser radiation is not performed, the front face of a detached core is dramatically 
gently-sloping and the average of roughness height of an interface is as small as about 0.3nm. This numeric value is 
equivalent to the average of roughness height of the front face of the interlayer who is a transferred layer. 
[0075] As shown in drawing 10, when laser radiation is performed once, irregularity arises in the inside front face of a 
detached core, and the average of roughness height of an interface increases with about 0.7nm. 

T0076] As shown in drawing 1 1 , when laser radiation is performed 10 times, the irregularity of about 0.7nm of averages 
of roughness height arises on the surface of a detached core like the field which performed said laser radiation once. In 
addition the density of the projection which has a height of about 3nm or more increases. 

T0077] On the other hand, after performing laser radiation 10 times, said quartz substrate and said glass substrate are 
torn off, and the result of having observed the interlayer interface 3 1 shown in drawing 8 by AFM is shown in drawing 
1 2 In drawing after repeating laser radiation and performing it, the interlayer interface 3 1 is presenting the flat 
configuration, and it is shown that change does not produce laser radiation at all in an interlayer 30 and the transferred 
layer 40 as a repeat line. . 

r0078] Said force required for facing tearing off and tearing off was the smallest in the field which performed laser 
radiation 10 times, and the big force for tearing off in order of the field which performed laser radiation once, and the 
field which did not perform laser radiation was required. It can exfoliate easily by reducing the stratum disjunctum 
interface 21 and an interlayer's 30 adhesion force, so that the granularity of the stratum disjunctum interface 21 is large, 

if it puts in another way. • . . . . ~. 

[0079] (Example 2) The thin film transistor was imprinted like the example 1 except having made the energy density ot 
a XeCl excimer laser into 1 1 00 mJ-cm -2, using a heat-resisting glass substrate as a substrate. 
[0080] (Example 3) As an exposure light 70, the thin film transistor was imprinted like the example 1 except having 

used the YAG laser. ■ , 

[0081] (Example 4) As an exposure light 70, the thin film transistor was imprinted like the example 1 except having 

used the C02 laser. . , _ 

[0082] The granularity of the stratum disjunctum interface 21 can be made to increase by irradiating exposure light 7U 
by making the stratum disjunctum interface 21 produce interface granularity, repeating said exposure and performing it 
further as stated above. In addition, when amorphous silicon is used as a detached core 20, using a XeCl excimer laser 
as an exposure light 70, even if it sets the count of an exposure as 1 0 times or more, a change almost equivalent to the 
case where the count of an exposure is 10 times appears. If it puts in another way, the count of an exposure has 5 
desirable times or more, and five - its 10 times are more desirable. On the other hand, an interlayer's 30 front face does 
not change with the existence of laser radiation, or counts. This is exactly because the irradiated laser light is completely 
almost absorbed by the detached core. When [ said ] the exposure light 70 is a XeCl excimer laser and a detached core is 
amorphous silicon, in order to completely almost absorb exposure light and not to do breakage to the transferred layer 
40 similarly, the thickness of the detached core formed with amorphous silicon has desirable 25nm or more, and its 50- 
200nm is more desirable. • 

[0083] As mentioned above, when the exposure light 70 is absorbed thoroughly, breakage is not done to the transferred 
layer 40 and a detached core 20 makes the interface of a detached core 20 produce boom hoisting intentionally, 
exfoliation of a transferred layer becomes possible easily and certainly by decreasing substantially the touch area 
between a detached core and a transferred layer, and reducing the adhesion force of an interface. 
T00841 

[Effect of the Invention] As stated above, according to the exfoliation method of this invention, it can exfoliate easily 
and certainly irrespective of the property of a transferred layer, and conditions. . _. . 

[0085] By controlling the granularity of a detached core interface especially, the force required for tearing off can be 
reduced substantially and application in the transferred layer which has a large area becomes easy. Moreover, poor 
exfoliation can be reduced substantially and the yield of a transferred layer can be raised. 
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